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Heat Related Illness (HRI), in different forms, has affected athletes health
and performance for many years and continues to be a problem today. There are
approximately 175 deaths per year in the United States that are attributed to heat
illness (1). This fact in addition to the numerous non-fatal HRI's, creates a need for
expanded research in the prevention of HRI in the athletic community. The
athletic community as a whole is aware of the dangers of HRI and the simple
measures of prevention. As long as atWetes perfoffil high levels of physical activity in a
heat-stress environments there will be the increased risk of HRI.
HRl is seen in three severity's, each not having to be preceded by the other: heat
cramps, heat exhaustion, and heat stroke (2,3,4,5). Heat cramps are involuntary clonic
muscle contractions that usually occur in the beginning stages, in the lower leg muscles,
gastrocnemius and soleus, and the abdominal. muscles. The typical cause of heat
cramps is dehydration and/or an electrolyte imbalance and if the condition is not
resolved, the limbs will continue to cramp and the athlete will become susceptible to
full body cramps where all muscles are prone for the full clonic contractions (2,3,6,7).
Heat exhaustion is the second level ofHRI. It is characterized by the increase of the
core body temperature to at least 102 degrees Fahrenheit (F). This temperature increase
will present the body with many various symptoms including syncope, dizziness, warm
moist skin, vomiting, fatigue, headache and heat cramps (2,3,4).
Heat stf(..~(e is the finallevd ofHRl and is considered to be a life-threatening
emergency. This extreme condition is diagnosed by an increase in the bodies core
temperature to at least 106 degrees F. With this drastic rise in core temperature the
athlete will exhibit hot dry skin, and an altered level of consciousness that can lead to
unconsciousness, convulsions and death (2,3).
The symptoms that are present during heat emergencies at not always apparent
and often go undetected during and after a sporting activity. Therefore, it would be in
the best interest of the athlete to prevent this condition before it affects hisfher health or
performance. Voluntary and regulated fluid consumption is the most useful form of
prevention of HRI for the athletes. Athletes performing physical activity in high
temperature environments naturally sweat to cool their bodies. If sweating causes
greater loss of fluid than the amount of fluid consumed before, during and after the
physical activity, the athlete has put himself or herself at risk of HRl (8).
Regcrrdless of the control measures used (e.g. water breaks and weight charts before and
after each practice) athletes are continuously plagued by the wrath of HR!.
The need exists for research to determine the effectiveness and predictability of
percent body weight toss measures and prevention standards in athletic activity in order
to reduce the incidence of HR!. The athletic community continues to demand
performance in hot environments depending on the seasonal activity. If the activity
yields a high sweat rate in the athlete it is vital to know the reliability of the body
weight measures as a preventative factor ofHRI.
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Statement of the Problem
The problem of this study was to determine a specific percentage ofbody weight
that may serve as a field measure for holding an athlete from athletic activity in order to
prevent Heat Related Illness and its related affects.
Delimitations
1. 89 total subjects were involved in this study.
2. All subjects were healthy male varsity football athletes age's (17-25 years of age)
from a rural Midwestern university team.
3. Samples were selected by treatment ofheat related illness during the two year study.
Limitations
1. The e.pisode subjects were not randomly selected, but were those treated for HRI.
2. The non-episode subjects were randomly selected from the remaining participating
athletes.
3. All subjects were exposed to two and three practices per day in varying
environmental conditions during the months of August of 1996, 1997.




1. Good health was determined by preparticipation physical examination perfonned by
the University Athletic Department team physician.
2. Subjects correctly followed all instructions.
3. Subjects were honest in the recording of their nude body weights.
4. Subjects were honest with non-apparent heat illness symptoms.
Hypothesis
HOI: There will be no difference in absolute body weight loss between the episode
group and the non-episode group.
H02: There will be no difference in relative body weight loss between the episode
group and the non-episode group.
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Defmitions
Heat Related Illness (HRI)- Umbrella term; pertaining to signs and symptoms or
diagnosis ofheat cramps, heat exhaustion or heat stroke.
Absolut,e body weight loss- Weight loss that occurs during practice sessions measured
in pounds of body weight.
Relative body weight 108s- Weight loss that occurs during practice sessions measured
in percentage of body weight.
Dehydration- Condition resulting from excessive loss of body fluid.
Clonic- Pertaining to clonus; alternate contraction and relaxation of muscles.
Rhabdomyoloysis- Destruction of skeletal muscle tissue. Rarely this condition may






Through the recent years much attention has been directed toward HRI and its
effect on athlete's performance at all levels of activity (7). The majority of all HRI's
occur at the extreme hot environments as measured by the Wet Bulb Globe
Temperature (WBGT) (8,9,10). Arnheim and Prentice (2) and Booher and Thibodeau
(3) have both identified HRI prevention in six different categories: 1. Fluid and
electrolyte replenishment, 2. Gradual acclimatization, 3. Identifying susceptible people,
4. Clothing, 5. WHGT records, 6. Weight records. These preventative measures are
well established in athletics as well as in the military, yet HRI continues to be a problem
when atWetes or soldiers are exposed to extreme physical activities in hot environments
(1).
The existing data has continued to prompt studies on ERI in the athletic
community. These studies have prompted the American College of Sports Medicine to
update its position stand on HRl (11, 12). Recommendations have been made for the
amateur athlete and physically active people in the United States. The
recommendations include pre-event nutrition and hydration, activity hydration, fluid
temper[>tnres, carbohydrate content and type of container for optimal fluid delivery and
absorption.
6
Effects of Dehydration on the Body
Studies have shown that exercise in hot environments induces a higher sweat
rate in athletes to allow for regulation of the core body temperature (1,6,13). It is not
uncommon for an athlete to lose 1-2 liters of fluid per hour of activity and if this sweat
loss exceeds that of the amount of fluid intake, dehydration will occur (6). Adolf and
associates (16) reported an average sweat rate of4.1 liters every 24 hours with a range
of I-11 liters every 24 hours in military men. Broad et al. (17) concluded that there was
a range of from 0.85-5 liters of fluid loss in a 90 minute soccer game. To measure the
amount of fluid loss in the field, body weights are commonly used. Each pound of
actual body weight lost is equal to 450 ml of fluid, therefore one liter of fluid is equal to
2.2 pounds of actual body weight. During an average practice an athlete can lose up to
2-4 Ibs. of body weight (18).
With the loss of water and electrolytic constituents from the body many
physiological problems can arise (19). Each consecutive liter of fluid loss will increase
the heart rate 8 beats per minute, cardiac output will decline 1 liter per minute and the
core body temperature will rise 0.3 degrees Celsius (18). Bross (1) and Coyle and
Montain (20) showed that a 3 % decrease in body weight increased the core
temperature. Murray (28) found that the core temperature will increase 0.18-0.72
degrees F with 1% relative body weight loss. At any level of dehydration there is going
to be some level ofcardiovascular functional impairment. Many studies have correlated
the core body temperature and relative body weight loss (21,22,23). Gisolfi and Lamb
(23) studied runners in 32-kilometer foot races. They found that athletes with a 3%
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decrease .in relative body weight also had an increased rectal temperature (core body
temperature) (21). Noakes (21) studied different types ofrnces both running races and
canoeing and discovered very similar sweating rates and weight loss in the athletes
performing the activity. The recorded sweat rates were 50% percent higher than the
recorded fluid intake for the athletes in the study. Noakes (21) stated that for
competitive athletic community the ACSM's fluid intake guidelines were unrealistic.
With dehydration, physical signs and symptoms begin to occur. These
characteristics start to occur as early as 1-2% dehydration. Greenleaf (24) and Gisolfi
and Lamb (23) presented similar scales of relative body weight loss versus physical
signs and symptoms that shows thirst beginning as early as 1 % and decreased work
capacity at 4% and resulted in possible collapse if combined with exercise and heat.
Adolf and associates (16) concluded that at approximately 2% dehydration thirst begins.
Arnheim and Prentice (2) and Booher and Thibodeau (3) expressed an increased risk of
heat illness and decreased physiological fimction at 3% of body weight loss. Broad et.
al (17) used a similar scale for an athletes performance versus percent body weight loss.
This scale shows a decrease in performance at 1.8% and a great performance deficit at
5-6% body weight loss. Armstrong et.al (25) stated that urine color is a good indicator
of hypohydration and other HRI in athletes when a urine analysis (VA) is not feasible
and other signs and symptoms do not provide a prediction.
Urine color will darken in cases of dehydration however does not detect signs of
other HRl. These problems can be detected by a UA. Rhabdomyolysis can be detected
in the urine but will not effect the color. This condition is when muscle tissue is broken
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down from intense exercise sessions in hot environments without proper acclimatization
(26).
Broad et. al (17) examined actual body weight changes and voluntary fluid
intake comparing soccer, basketball and netball athletes. The athletes were weighed
before and after each practice to attain a sweat rate and relative body weight loss to
determine percent dehydration. All fluid intake was monitored for efficiency. It was
found that competition sessions had a higher sweat rate than training sessions, and
outdoor sports and indoor sports had comparable sweat rates. In some situations the
indoor sports reported higher sweat rates due to lower levels ofair circulation.
Summary
Broad et. al (17) suggested a primary example for the need for further study of
heat illness. There has been research to determine the effects of dehydration on the
body's cardiovascular system, menta] functioning, and athletic performance. These
studies have used actual body weight loss as the measurement tool for determining
relative rody weight loss and dehydration. These studies have also given scales with
relliative dehydration versus core body temperature and physiological. effects but there is
not a scale to determine when signs of heat illness will begin. There is a need for
determining a predictive percent body weight loss that will produce objective signs and
symptoms ofheat illness. This predictor could be used to ensure that heat illness is






Eighty nine healthy male varsity football athletes ranging in age from 17-26 and
residing in a rural Midwestern college town were used in this study. The 39 episode
subjects, 25 from 1996 and 14 from 1997, were identified from the population after
being treated for signs and symptoms of HRl during two-a-day and three-a-day football
practices in the month of August. The 50 non-episode subjects, 25 from 1996 and 25
from 1997, were randomly selected from the population. The mean weight for the
episode group was 234.8 pounds and comparatively the mean weight for the non-
episode group was 228.5 pounds. All subjects were briefed of the medical importance
of recording weights before and after each practice. A two-group pretest/posttest design
was used. This study was approved by the Institutional Review Board at Oklahoma
State University (Appendix D). AU data collected over the two separate years of two-a-
day and three-a-day practices was held in strict confidence and maintained by the
principal investigator.
All athletes received a required pre-participation physical examination given by
the team physician. The pre-participation physical is comprised of a general health
screening, orthopedic examination and mandatory departmental drug test Proper
medical history documentation was required before participation.
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Preliminary Procedures
Prior to all practice sessions the athletes were instructed in how to weigh
themselves. The athletes were directed to be nude or wearing dry shorts. The athletes
were reminded before and after each practice to weigh immediately before and after the
training sessions, before fluid consumption and or excretion to assure the accuracy of
the weighing. Only the subjects treated for signs or symptoms of HRl were selected for
the episode group.
Equipment and Testing Procedures
The study used a single blind controlled design. The subject was not informed
of the study. The principal investigator was the only individual with the knowledge
regarding the weight fluctuation. The subjects were informed and reminded to weigh
before and after each practice session. Any subject that had any questions on the use of
the scale was instructed on the proper procedure at that time. The scale used to weigh
the subjects was a Toledo Scale (Toledo Scale Corporation, Toledo, Ohio). The first
weighing before the fust practice session was determined to be the athlete's baseline
weight (BLW)(Appendix A) in both the episode and non-episode groups. When the
subject displayed any signs or symptoms of heat illness the athlete was taken to the
medical area for treatment. Prior to ingestion of fluids the athlete was weighed to
determine the athletes episode weight (EW)(Appendix B). If the medical circumstances
did not permit the atWete to weigh before treatment was administered, all fluids
administered orally and or intravenously were recorded in liters and converted to
pounds of fluid weight (FW). The athlete was immediately weighed after necessary
11
treatment was administer,ed and prior to urinary or fecal excretion to determine the
athlete's post episode weight (PEW).
If a post episode weight (PEW) was recorded the fluid weight supplement (FW)
was subtracted from the post episode weight (PEW) to get the episode weight (EW).
The episode weight (EW) was then subtracted from the base line weight (BLW) to
determine the absolute body weight loss (AWL) for each episode [BLW - (PEW-FW)
=AWL] (Appendix C). Eleven subjects in the 1996 data had dual episodes and two
subjects had triple episodes. The 1997 data presented three subjects with dual episodes.
The oontrol suhjects were randomly selected from the remaining non-affected
athletes and were weighed in the same manor. The subjects initial weighing was the
subject's base line weight (BLW). The subject did not display any signs or symptoms
of HRJ, so a post practice session weight (PPW) was recorded to replace the episode
weight (EW). The practice session in 1996 and 1997 pre-season practices that had the
highest incidence ofheat illness for each year was used to determine the PPW. The
practice session for 1996 was recorded as having a 90% relative humidity reading with
a wet bulb temperature reading of 71 degrees F and a dry bulb temperature reading of
79 degrees F. The practice session for 1997 was recorded as having 92% relative
humidity reading with a wet bulb temperature reading of 73 degrees F and a dry bulb
temperature reading of78 degrees F. These two dates represent a good indicator of
possible body weight loss in the non-episode subjects. The post practice session weight
(PPW) was subtracted from the base line weight (BLW) to determine the absolute body
weight :css (AWL) in the non-episode subjects.
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Post Procedure
After the athlete was weighed and treated and was given directions to consume a
nonnal amount of food and large quantities of fluids (e.g. water, juices and electrolyte
drinks). The athletes that displayed HRI signs and symptoms were weighed before the
next practice session and were monitored. dosely for any additional signs and
symptoms. If the athlete's weight was not within 2-3 pounds of his BLW the athlete
was held from activity until the desired weight was achieved (Appendix B).
Statistical Design
A single blind controlled design was used to test both hypotheses in this study.
A t-test at a p<O.05 level of significance was used. A Gain score analysis was used to
determine the difference in the means of the episode and non-episode groups and to






This investigation involved the testing of both hypotheses at a p<0.05 level of
significance. Bolli hypothesis tested stated that there would be no difference in absolute
and relative body weight loss between the athletes showing signs of HRI (episode
group) and those athletes who did not show signs of HRI (non-episode group). The
problem of this study was to investigate if a difference existed between the weights of
post practice and post episode and the base line weights of the control group and the
episode group.
The episode group base line weights ranged from 164 pounds to 318 pounds
with a mean of 234.8 pounds. The non-episode group base line weights ranged from
164 pounds to 324 pounds with a mean of228.5 pounds. The range of total relative
body weight loss in the episode group was between -I- 1.79 % and -11.23% with a mean
percent loss of -3.58%, SD=2.43%. The range for the total relative body weight loss in
the non-episode group was between 0% and -5.39% with a mean of -1.82%,
SD=1.10%. The range for the combined groups total percentage body weight loss was -
11.23% and +1.76% with a mean of -2.75% (Table 1).
A Gain score analysis of weight loss means yielded a difference of 4.05 pounds
between means. A Gain score analysis of the percentage weight loss resulted in a
difference of 1.76%, SD=2.10%. The t-test analysis for percentage body weight loss
equaled 4.70 (Table II). Therefore both of the hypothesis were rejected as there was
14
statistical significance shown between the total body weight loss in the episode group




MeaDs and Standard Deviations
Episode Group(N=39) Non-Episode Group(N=50)
BLW (Pounds) 234.84 (SD=39.5) 228.48 (SD=39.86)
EW (Pounds) 226.56 (SD=39.5) 224.26 (SD=38.93)
Absolute WL (Pounds) 8.27 (SD=5.35) 4.22 (SD=2.69)




t-value df 2-tait Sig SE of Diff
% Body Weight loss 4.70 103 .000 .375
Total Body Weight Loss 4.83 to3 .000 .839
17
Discussion of Results
Based on the r,esults of this investigation the mean body weight loss percentage
was greater in those athletes that displayed signs and symptoms of heat illness (Episode
Group=3.58%, Control Group=1.82 %). The Gain score analysis mean difference of
1.76% showed statistical significance. Therefore, the author suggests that the mean
weight loss of the control group, 3.58%, be used as the predictor for the beginning of
HRI.
Arnheim and Prentice (2) and Booher and Thibodeau's (3) suggested 3%
relative body weight loss scale is the closest example to stating individuals are at risk of
heat illness at a lower level of weight loss. The results of this study found that athletes
could present with HRI signs and symptoms with 0% weight loss and having up to
11.23 % body weight loss. The range of this weight loss was great and the mean of the
epmsode group, 3.58 %, is a reliable, small percentage of body weight loss to be used as
a predictive measure for HRI.
The American College of Sports Medicine gives recommendations for amateur
athlete's pre-event nutrition and hydration and activity hydration. As Noakes (2])
suggested these recommendations from the ACSM may not be realistic or able to fulfill
the need for the elite level athletes who participate at the competitive level. The
competitive athlete has been recorded as losing 1-5 liters of liquid per hour during
strenuous activity (6,17). With each liter being approximately 2.2 pounds an athlete can
lose 2-11 pounds per hour during athletic activity in a heat stress enviromnent (6,17,18).
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With this extreme weight loss it is important to keep all weight fluctuation supervised
by medical personnel as to prevent HRI from occurring.
It is common practice to keep weight fluctuation charts and to monitor athletes
daily weight changes from practice to practice. Though these activities occur, weight
charts are generally not used as a preventative measure for HR!. It is generally not until
the athlete shows signs ofHRI that the athlete is monitored with more scrutiny. After
the athlete is treated for HRI with ice to cool the body and IV and oral fluids the athlete
is generally held from activity for approximately 1-3 days. The number of days the
athlete is held [mm activity depends upon the severity of the HRI and the speed of
hislher recovery.
The author suggests that more scrutiny be placed on weight fluctuations prior to
3.58% relative body weight loss before signs and symptoms ofHRI occur. The athletes
that present with this amount of weight loss can be put on an alternate activity plan so
that HRI is prevented and the athlete is kept active constantly without harm. By
modifying one or two training sessions for an athlete who presents with weight loss
below 3.58%, absence from practice sessions or competitions can be prevented.
Alternate activity can be chosen by the supervising coaches or medical staff. This
modification could limit the athlete to activity in a controlled climate or team activity
with limited uniform requirements (e.g. shorts, shirt and helmet rather than full
uniform). It is also recommended that fluids be constantly available for the athletes.
Some teams practice with fluid rationing, giving only mandatory water breaks. This
practice is not recommended but if it is being followed, water breaks should occur every
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15-30 minutes depending on the weather conditions and Wet Bulb Globe Temperature
to allow for proper hydration.
It is difficult to compare this study to previous studies as this study was
concerned with prevention of HRI in contrast to core body temperature and
performance levels in athl,etic activity in heat stress environments. The primary concern
was with the athletes health and safety, therefore the athlete was treated medically prior
to any data collection. Also, this study was considered to be a field study as it was
conducted in an uncontrolled environment. The athletes were exposed to changing
weather conditions and varying environmental elements in contrast to controlled climate
conditions in an exercise testing laboratory.
This study contrasted other studies with the use of body weights paralleled with
another variable such as Heat Related IHness instead of athletic performance and core
body temperatures. It was different with its concern for the HRI associated with
percentage weight loss that the athlete suffered. It replicated Brauds (19) protocol of
weighir.g: pre and post activity however a specific sport and subject gender was used in
this investigation. It differed from Adolf and associates (16) as the percentage weight
loss was found post episode and not daily. The present results are due to the ability to
attain accurate weights before administration of IV and or oral fluids given during
medical treatment. Medical care was the first priority and if weights were unattainable
before treatment then the TWL was found from the weight of the fluids.
2{)
CHAPTER V
Summary, Conclusions and Recommendations For Further Study
Summary
89 male varsity athletes ranging in age from 17-26 were weighed before
and after two-a-day and three-a-day practice sessions for two chronological years to
determine percent body weight loss in athletes participating in activity in heat stress
environments. Athletes who were treated for signs and symptoms ofheat related illness
were placed in the episode group (N=39). The control group was randomly selected
from the athletes who did not display signs and symptoms ofHRl (N=50). Weight loss
was measured at the time of episode for the episode group and was measured on the day
of the highest incidence ofheat illness for the control group.
Conclusions
The findings of the study suggest that heat related illness can start within the
range of 0% body weight loss and 11.25% body weight loss, with a mean of 3.58% in
comparison to 1.82% for those athletes not having Heat Related Illness. Using 3.58%
body weight loss as the highest measure for predicting HRI and using lower, stricter
standards can prevent HRI from occurring and can prevent unnecessary absences from
training and competition. If the athletes presents with a percentage weight loss at
3.58% or below he/she can be held from activities or have alternate activities assigned
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until his/her weight is at an acceptable level. Measures also can also be used to prevent
HR] from occuning is to have liquids constantly available or have more frequent water
breaks and to monitor the environmental conditions. These simple preventative
measures can maintain the health of atWetes who participate in activities in heat stress
environments and prevent the possibility of severe Heat Related Illness from occurring.
Recommendations for Further Study
In attempt to further the study of percentage body weight loss the author
suggests utilizing the same protocol of pre/post practice weights using a one trained
examiner to weigh the athletes and record all weights before all practices. This
examiner would also be responsible for checking for proper clothing. Also, it would
possibly be more accurate to get a bed scale to weigh the episode group when they
displayed signs and symptoms of HR! and are unable to use the stand up scale. This
could aHeviate any clerical errors in the recording of liters of fluid administered, along
with the conversion to body weight in pounds.
22
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BASE LINE WEIGHTS FOR





BLW (pounds) Frequency Percent Percent Percent
318 1.8 1.8 1.8
315 3 5.5 5.5 7.3
295 1.8 1.8 9.1
280 2 3.6 3.6 12.7
278 2 3.6 3.6 16.4
270 5 9.1 9.1 25.5
267 2 3.6 3.6 29.1
262 1 1.8 1.8 30.9
253 2 3.6 3.6 34.5
247 1 1.8 1.8 36.4
245 2 3.6 3.6 40.0
231 2 3.6 3.6 43.6
230 3 5.5 5.5 49.1
229 2 3.6 3.6 52.7
228 1.8 1.8 54.5
226 1.8 1.8 56.4
225 1 1.8 1.8 58.2
221 3 5.5 5.5 63.6




BLWCPounds) Frequency Percent Percent Percent
2I5 2 3.6 3.6 69.1
210 1 1.8 1.8 70.9
208 1.8 1.8 72.7
204 2 3.6 3.6 76.4
202 1 1.8 1.8 78.2
199 1 1.8 1.8 80.0
198 1.8 1.8 81.8
196 m 1.8 1.8 83.6
193 1 1.8 1.8 85.5
187 2 3.6 3.6 89.1
182 2 3.6 3.6 92.7
180 2 3.6 3.6 96.4
179 1 1.8 1.8 98.2
164 1.8 1.8 100.0






BLWCPounds) Frequency Percent Percent Percent
324 1 2.0 2.0 2.0
312 I 2.0 2.0 4.0
300 I 2.0 2.0 6.0
295 I 2.0 2.0 8.0
290 I 2.0 2.0 10.0
284 I 2.0 2.0 12.0
280 I 2.0 2.0 14.0
275 1 2.0 2.0 16.0
272 1 2.0 2.0 18.0
270 1 2.0 2.0 20.0
263 1 2.0 2.0 22.0
254 1 2.0 2.0 24.0
245 1 2.0 2.0 26.0
242 2 4.0 4.0 30.0
241 2 4.0 4.0 34.0
240 1 2.0 2.0 36.0
238 1 2.0 2.0 38.0
237 1 2.0 2.0 40.0





BLW(Pounds) Frequency Percent Percent Percent
233 1 2.0 2.0 46.0
229 1 2.0 2.0 48.0
226 1 2.0 2.0 50.0
225 1 2.0 2.0 52.0
221 1 2.0 2.0 54.0
218 3 6.0 6.0 60.0
217 1 2.0 2.0 62.0
215 1 2.0 2.0 64.0
214 1 2.0 2.0 66.0
212 1 2.0 2.0 68.0
211 1 2.0 2.0 70.0
210 2.0 2.0 72.0
196 2 4.0 4.0 76.0
189 1 2.0 2.0 78.0
188 2.0 2.0 80.0
187 2.0 2.0 82.0
186 1 2.0 2.0 84.0
185 2.0 2.0 86.0
184 2.0 2.0 88.0
179 I 2.0 2.0 90.0





BLWCPouncls) Frequency Percent Percent Percent
175 1 2.0 2.0 94.0
173 1 2.0 2.0 96.0
166 1 2.0 2.0 98.0
164 1 2.0 2.0 100.0











EW(Pounds) Frequency Percent Percent Percent
314 1 1.8 1.8 1.8
309 1 1.8 1.8 3.6
305 1 1.8 1.8 5.5
304 1 1.8 1.8 7.3
285 1 1.8 L& 9.1
284 1 1.8 1.8 10.9
271 1 1.8 1.8 12.7
268 1 1.8 1.8 14.5
267 1 1.8 1.8 16.4
265 1.8 1.8 1&.2
263 1 1.8 1.8 20.0
261 1 1.8 1.8 21.8
260 1 1.8 1.8 23.6
259 3 5.5 5.5 29.1
258 1.8 1.8 30.9
241 1.8 1.8 32.7
240 1.8 1.8 34.5
235 1 1.8 1.8 36.4





EW(POlmds) Frequency Percent Percent Percent
230 1 1.8 1.8 40.0
229 1 1.8 1.8 41.8
226 1 1.8 1.8 43.6
223 I 1.8 1.8 45.5
220 2 3.6 3.6 49.1
219 I 1.8 1.8 50.9'
218 1 1.8 1.8 52.7
216 1 1.8 1.8 56.4
215 1 1.8 1.8 58.2
212 1 1.8 1.8 60.0
211 2 3.6 3.6 63.6
210 1.8 1.8 65.5
207 2 3.6 3.6 69.1
206 1 1.8 1.8 70.9
200 2 3.6 3.6 74.5
199 1 1.8 1.8 76.4
196 1 1.8 1.8 78.2
194 1 1.8 1.8 80.0
192 1 1.8 1.8 81.8





EWCPounds) Freguency Percent Percent Percent
179 2 3.6 3.6 87.3
178 1 1.8 1.8 89.1
175 I 1.8 1.8 90.9
173 1 1.8 1.8 92.7
171 2 3.6 3.6 96.4
166 1 1.8 1.8 98.2
162 1.8 1.8 100.0





EW(Pounds) Frequency Percent Percent Percent
321 2.0 2.0 2.0
304 2.0 2.0 4.0
295 2.0 2.0 6.0
288 2.0 2.0 8.0
282 1 2.0 2.0 10.0
278 1 2.0 2.0 12.0
273 2.0 2.0 14.0
272 2.0 2.0 16.0
270 1 2.0 2.0 18.0
265 2.0 2.0 20.0
253 2 4.0 4.0 24.0
240 2 4.0 4.0 28.0
238 1 2.0 2.0 30.0
237 1 2.0 2.0 32.0
235 1 2.0 2.0 34.0
234 1 2.0 2.0 36.0
232 1 2.0 2.0 28.0
231 1 2.0 2.0 30.0




EW (Pounds) Frequency Percent Percent Percent
228 2 4.0 4.0 44.0
225 2 4.0 4.0 48.0
222 1 2.0 2.0 50.0
221 2.0 2.0 52.0
220 1 2.0 2.0 54.0
216 2.0 2.0 56.0
215 2.0 2.0 58.0
214 2.0 2.0 60.0
213 2 4.0 4.0 64.0
212 2.0 2.0 66.0
210 2.0 2.0 68.0
206 t 2.0 2.0 70.0
204 2.0 2.0 72.0
191 2 4.0 4.0 76.0
187 I 2.0 2.0 78.0
186 1 2.0 2.0 80.0
185 1 2.0 2.0 82.0
184 1 2.0 2..0 84.0
181 1 2.0 2.0 86.0




EW(Pounds) Frequency Percent Percent Percent
175 2.0 2.0 90.0
172 2.0 2.0 94.0
170 1 2.0 2.0 96.0
165 2.0 2.0 98.0
162 2.0 2.0 100.0




RELATIVE BODY WEIGHT LOSS
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PERCENTAGE BODY WEIGHT LOSS
EPISODE GROUP
Valid Cum
%WL Frequency Percent Percent Percent
11.23 1 1.0 1.0 1.8
9.49 1 1.0 1.0 3.6
9.33 1.0 1.0 5.5
8.56 1 1.8 1.8 7.3
6.88 1 1.8 1.8 9.1
5.68 1 1.8 1.8 10.9
5.26 1 1.8 1.8 12.7
5.19 1 1.8 1.8 14.5
5.00 1.8 1.8 16.4
4.87 1 1.8 1.8 18.2
4.74 1.8 1.8 20.0
4.68 1.8 1.8 21.8
4.63 1.8 1.8 23.6
4.52 2 3.6 3.6 27.3
4.35 2 3.6 3.6 30.9
4.08 1 1.8 1.8 32.7
4.07 3 5.4 5.4 38.2
3.96 2 3.6 3.6 41.8




%WL Frequency Percentage Percentage Percentage
3.89 1 1.8 1.8 45.5
3.85 1 1.8 1.8 47.3
3.73 1 1.8 1.8 49.1
3.72 2 3.6 3.6 52.7
3.70 1 1.8 1.8 54.5
3.49 1 1.8 1.8 56.4
3.46 1 1.8 1.8 58.2
3.21 1 1.8 1.8 60..0
3.17 1 1.8 1.8 61.8
3.11 1 1.8 1.8 63.6
3.06 1 1.8 1.8 65.5
3.03 1 1.8 1.8 67.3
3.00 1 1.8 1.8 69.1
2.59 1.8 1.8 70.9
2.25 1 1.8 1.8 72.7
2.04 1 1.8 1.8 74.5
1.96 1.8 1.8 76.4
1.90 1.8 1.8 78.2
1.65 2 3.6 3.6 81.8




%WL Frequency Percentage Percentage Percentage
1.31 1.8 1.8 85.5
1.26 1 1.8 1.8 87.3
1.22 1 1.8 1.8 89.1
.74 I 1.8 1.8 90.9
.56 1.8 1.8 92.7
.00 2 3.6 3.6 96.4
-1.30 1 1.8 1.8 98.2
-1.79 I 1.8 1.8 100.0
TOTAL 55 100.0 100.0
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PERCENTAGE BODY WEIGHT LOSS
NON-EPISODE GROUP
%WL Frequency Percentage Percentage Percentage
5.39 1 2.0 2.0 2.0
3.91 2.0 2.0 4.0
3.80 2.0 2.0 6.0
3.43 1 2.0 2.0 8.0
3.21 2.0 2.0 10.0
2.89 1 2.0 2.0 12.0
2.86 2 4.0 4.0 16.0
2.76 1 2.0 2.0 18.0
2.72 1 2.0 2.0 20.0
2.56 2 4.0 4.0 24.0
2.55 2 4.0 4.0 28.0
2.52 1 2.0 2.0 30.0
2.37 2 4.0 4.0 34.0
2.29 1 2.0 2.0 36.0
2.13 1 2.0 2.0 38.0
2.11 1 2.0 2.0 40.0
2.04 2.0 2.0 42.0
1.85 2.0 2.0 44.0





%WL Frequency Treatment Treatment Treatment
1.78 1 2.0 2.0 48.0
1.77 1 2.0 2.0 50.0
1.75 1 2.0 2.0 52.0
1.73 1 2.0 2.0 54.0
1.71 2.0 2.0 56.0
1.67 2.0 2.0 58.0
1.65 1 2.0 2.0 60.0
1.38 1 2.0 2.0 62.0
1.28 1 2.0 2.0 64.0
1.27 2.0 2.0 66.0
1.25 1 2.0 2.0 68.0
1.22 2.0 2.0 70.0
1.06 2.0 2.0 72.0
.94 2.0 2.0 74.0
.93 3 6.0 6.0 80.0
.74 2.0 2.0 82.0
.73 1 2.0 2.0 84.0
.60 1 2.0 2.0 86.0
.57 1 2.0 2.0 88.0




%WL Frequency Percent Percent Percent
045 2.. 0 2.0 92.0
Al 1 2.0 2.0 94.0
.39 2.0 2.0 96.0
.00 2 4.0 4.0 100.0
TOTAL 50 100.0 100.0
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